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(54) COATING DEVICE, COATING METHOD, AND ELECTRONIC PARTS. AND MANUFACTURE OF ELECTRONIC 
PARTS 

(57)Abstract 

PROBLEM TO BE SOLVED: To cover material to be treated with 
water soluble coating material by providing a surface reforming 
means for subjecting the surface of the material to be treated to 
surface reforming treatment and a coating means for coating the 
material to be treated with the coating material. 
SOLUTION: A coating device 1 is constituted of a surface 
treatment mechanism 2, a coating mechanism 3, and a conveying 
mechanism 4 for conveying material to be treated 6 so that it 
passes through them. The surface treatment mechanism 2 is 
provided with a surface treatment tank 2b and a surface reforming 
means 2a. The surface reforming means 2a consists of an ultraviolet 
radiation lamp 2a 1 for radiating ultraviolet rays to the material to be 
treated 6 and a gas feeding pipe 2a2 for feeding oxygen-containing 
gas into the surface treatment tank 2b. The coating mechanism 3 is 
provided with a coating tank 3c and a coating means 3a. The 
coating means 3a is spray nozzles provided at positions opposite to 
each other along the advance direction of the material to be treated 
6 for spraying liquid coating material 5 to the material to be treated 
6. 
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* NOTICES * 

rapan Patent Office is not responsible for any 
lamages caused by the use of this translation. 

This document has been translated by computer.So the translation may not reflect the original precisely. 
> **** sho^ the word which can not be translated. 
>.In the drawings, any words are not translated. 



XAIMS 



Claim(s)] 

Claim 1] Coating equipment which is equipped with the surface-treatment means which carries out surface-treatment 
processing of the front face of a processed material, and a coating means to cover a coating material to a processed 
naterial, and is characterized by the bird clapper. 

Claim 2] The coating method which is equipped with the process which carries out surface-treatment processing of the 
ront face of a processed material, and the process which covers a coating material to a processed material, and is 
haracterized by the bird clapper. 

Claim 3] The aforementioned surface-treatment processing is the coating method according to claim 2 characterized 
>y being made by irradiating ultraviolet rays into the gas containing oxygen at the aforementioned electronic-parts 
lement. 

Claim 4] The aforementioned surface-treatment processing is the coating method according to claim 2 or 3 
haracterized by being made by leaving the aforementioned processed material in the gas containing oxygen, and 
ausing electric discharge. [Claim 5] Electronic parts characterized by the bird clapper from the electronic-parts 
lement which consists of an electrode formed in the front face of an element main part and the aforementioned 
lement main part, the surface-treatment layer formed in the aforementioned electronic-parts element front face, and 
le coating layer formed on the aforementioned surface-treatment layer. 

Claim 6] The manufacture method of the electronic parts characterized by covering a coating material on the 
forementioned electronic-parts element front face after carrying out surface-treatment processing of the front face of 
le electronic-parts element which consists of an electrode formed in the front face of an element main part and the 
forementioned element main part. 

Claim 7] The aforementioned surface-treatment processing is the manufacture method of the electronic parts according 
) claim 6 characterized by being made by irradiating ultraviolet rays into the gas containing oxygen at the 
forementioned electronic-parts element. 

Claim 8] The aforementioned surface-treatment processing is the manufacture method of the electronic parts according 
) claim 6 or 7 characterized by being made by leaving the aforementioned electronic-parts element in the gas 
ontaining oxygen, and causing electric discharge. 



Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
iamages caused by the use of this translation. 

L .This document has been translated by computer. So the translation may not reflect the original precisely. 
>.**** shows the word which can not be translated. 
5. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



Detailed Description of the Invention] 
0001] 

The technical field to which invention belongs] this invention relates to the coating equipment which coats with a 
>aint, a resin, etc. electronic parts especially the electronic parts which covered coating materials, such as a paint and a 
esin, on the front face and its manufacture method, and a row. 
0002] 

Description of the Prior Art] Conventionally, electronic parts, such as a piezo resonator and a thermistor, consist of 
ilement main parts, such as a ceramic, an electrode formed on the front face of this element main part, and a lead 
erminal electrically connected to this electrode. Element main parts and these connections are coated with the 
heathing resin which consists of thermosetting resin etc., in order to protect from an external shock, moisture, etc. 
0003] As the coating method of the conventional sheathing resin, there are a dipping sheathing method, a fine-particles 
heathing method, a casting sheathing method, etc. A dipping sheathing method is a method of inserting an electronic- 
>arts element in inside although the sheathing resin was melted in the organic solvent and considered as the resin paste, 
nd making a resin paste adhering to the front face of an electronic-parts element. Moreover, a fine-particles sheathing 
nethod is a method of making sheathing resin powder adhering to the front face of a direct electronic-parts element by 
iuidized bed dip coating, electrostatic coating, etc. Moreover, a casting sheathing method is the method of putting an 
lectronic-parts element into the casting created beforehand, pouring in a sheathing resin, and making it adhere to the 
iront face of an electronic-parts element. 

0004] On the other hand, the coating material of the organic-solvent system used from the former has come to use a 
rater coating material from an explosion-proof facility being required in recent years, in having a bad influence on a 
rark environment. However, when using a water coating material, and a processed material is the element main part 
/hich has the quality of a metal or are the electrode material formed in the front face of an electronic-parts element, 
nd the quality of the material which is rich in crawling nature to a coating material called organic ****, such as a 
•uffer layer, there is a problem of crawling a coating material by the manufacture history or lot dispersion of each 
uality of the material. 

0005] Since the molecule of a coating material, the functional group drawn mutually, especially a polar group do not 
xist in the molecule of the electronic-parts element front face which is a processed material mostly, this cannot form a 
oating layer uniformly on the front face of a processed material, but it has become a cause that a coating material 
erves as a drop and exists partially. 

3006] The purpose of this invention is to offer the coating equipment which can be covered without a processed 
laterial crawling even if it is a water-soluble coating material and its coating method, the electronic parts which do not 
ave crawling a coating material further, and its manufacture method. 
3007] 

Means for Solving the Problem] this invention is made in view of the above purposes. The coating equipment of the 
st invention is equipped with the surface-treatment means which carries out surface-treatment processing of the front 
ice of a processed material, and a coating means to cover a coating material to a processed material, and is 
haracterized by the bird clapper. 

3008] Moreover, the coating method of the 2nd invention is equipped with the process which carries out surface- 
eatment processing of the front face of a processed material, and the process which covers a coating material to a 
rocessed material, and is characterized by the bird clapper. 

)009] Since a coating material can be continuously covered after performing the surface treatment of a processed 
laterial and forming a polar group by making it such composition or a method, it is lost that a coating material is 
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;rawled by the processed material and more positive coating can be performed. 

0010] Moreover, as for the aforementioned surface-treatment processing, in the manufacture method of the electronic 
Darts the 3rd invention, it is desirable to be made by leaving the aforementioned electronic-parts element in the gas 
containing oxygen, and causing electric discharge. 

001 1] Moreover, as for the aforementioned surface-treatment processing, in the manufacture method of the electronic 
Darts the 4th invention, it is desirable to be made by irradiating ultraviolet rays into the gas containing oxygen at the 
iforementioned electronic-parts element. 

0012] By making it such surface-treatment processing, a polar group can be certainly formed in a processed material 
xont face. 

0013] Moreover, the electronic parts of invention to the 5th are characterized by the bird clapper from the electronic- 
Darts element which consists of an electrode formed in the front face of an element main part and the aforementioned 
element main part, the surface-treatment layer formed in the aforementioned electronic-parts element front face, and 
he coating layer formed on the aforementioned surface-treatment layer. 

0014] Moreover, after the manufacture method of the electronic parts the 6th invention carries out surface-treatment 
Drocessing of the front face of the electronic-parts element which consists of an electrode formed in the front face of an 
dement main part and the aforementioned element main part, it is characterized by covering a coating material on the 
iforementioned electronic-parts element front face. 

0015] By making it such composition or the manufacture method, it can cover certainly, without an electronic-parts 
element crawling a coating material. That is, since a coating material is not covered on a direct electronic-parts element 
ront face but the surface-treatment layer is minded, it can prevent that the polar group formed in the surface-treatment 
ayer and the molecule of a coating material pay well, and a coating material is crawled. 

0016] Moreover, as for the aforementioned surface-treatment processing, in the manufacture method of the electronic 
)arts the 7th invention, it is desirable to be made by leaving the aforementioned electronic-parts element in the gas 
containing oxygen, and causing electric discharge. 

0017] Moreover, as for the aforementioned surface-treatment processing, in the manufacture method of the electronic 
>arts invention of the octavus, it is desirable to be made by irradiating ultraviolet rays into the gas containing oxygen at 
he aforementioned electronic-parts element. 

0018] By making it such surface-treatment processing, a polar group can be certainly formed in an electronic-parts 

element front face. 

0019] 

Embodiments of the Invention] Next, the gestalt of operation of the coating equipment of this invention is explained. 
The outline cross section in which drawing 1 shows the coating equipment of this invention, the outline cross section in 
vhich drawing 2 shows other operation gestalten of the coating equipment of this invention, and drawing 3 are the 
>utline cross sections showing the operation gestalt of further others of the coating equipment of this invention. 
0020] As shown in drawing 1 , the coating equipment of this invention consists of the surface treatment mechanism, a 
;oating mechanism, a conveyance mechanism in which a processed material is conveyed, and a main part of equipment 
hat contains these. It is arranged so that it may become the travelling direction of a processed material with the order of 
t surface treatment mechanism and a coating mechanism. 

0021] The above-mentioned surface treatment mechanism is equipped with the surface treatment tub and the surface- 
reatment means of a processed material. Inside, a surface treatment tub is for performing surface treatment of a 
processed material, and are metal, such as stainless steel, moreover, a surface-treatment means — irradiation of 
dtraviolet rays, electric discharge, etc. — it is — these — independent — or it is combined and used In addition, when 
rradiating ultraviolet rays, the wavelength of the ultraviolet rays to be used has desirable 130-200nm. 
0022] The above-mentioned coating mechanism is equipped with the coating tub and a coating means to cover a 
oating material to a processed material. A coating tub is for coating with the interior, and are plastics, such as 
polyethylene, polypropylene, and Teflon, and metal, such as stainless steel. Moreover, a coating means has spraying of 
. coating material, being immersed [ coating material ], the brush coating of a coating material, etc. 
0023] The above-mentioned conveyance mechanism conveys a processed material in order of a surface-treatment 
aechanism and a coating mechanism, and a carrier tape, a conveyance belt, etc. which gave a maintenance hole and 
dhesiveness are mentioned. 

0024] (The 1st operation gestalt) The coating equipment of the 1st operation gestalt is explained hereafter. Drawing 1 
hows the outline cross section of the coating equipment of the 1st operation gestalt. 

0025] As shown in drawing 1 , the coating equipment 1 of this operation gestalt consists of a surface treatment 
aechanism 2, a coating mechanism 3, and a conveyance mechanism 4 in which a processed material 6 is conveyed so 

ittp://www4.ipdl.jpo. go.jp/cgi-bin/tran_web_cgi_ejje 10/14/2003 



Page 3 of 4 



that these may be passed. In addition, with this operation gestalt, the ceramic element with lead wire is used as a 
processed material. The surface treatment mechanism 2 is equipped with surface treatment tub 2b and surface-treatment 
means 2a, surface-treatment means 2a consists of UV irradiation LGT two al which irradiates ultraviolet rays at the 
ceramic element 6 with lead wire, and a gas supply pipe two a2 which supplies the gas containing oxygen in a surface 
treatment tub, and UV irradiation LGT two al is arranged along with the travelling direction of the ceramic element 6 
with lead wire. Moreover, the low pressure mercury lamp is used for UV irradiation LGT two al. As for the ultraviolet 
rays irradiated, wavelength (254nm and 185nm) of ultraviolet rays are included, and an output is MOW. Moreover, 
from the gas supply pipe two a2, 25% of oxygen content gas is supplied for oxygen tension. 

[0026] The coating mechanism 3 is equipped with coating tub 3c and coating means 3a, and coating means 3a is a 
spray nozzle which sprays the coating material 5 of the liquid prepared in the position which counters, respectively 
along with the travelling direction of the ceramic element 6 with lead wire on the ceramic element 6 with lead wire. 
This spray-nozzle 3a may be prepared so that it may counter mutually, and you may prepare it so that it may counter by 
turns. 

[0027] The conveyance mechanism 4 consists of carrier tape 4a made of paper which has a maintenance hole holding' 
:he lead terminal of the ceramic element 6 with lead wire, winding core 4b which rolls round this carrier tape 4a in the 
shape of a reel, and driving means (not shown) which drive this winding core. Moreover, in this operation gestalt, the 
Dearer rate of the conveyance mechanism 4 is 20 mm/s, and the distance with a UV irradiation LGT is 5mm, 
respectively. 

0028] (The 2nd operation gestalt) The 2nd operation gestalt is explained hereafter. Drawing 2 is the outline cross 
section showing the coating equipment of the 2nd operation gestalt. Surface-treatment means 2a of this operation 
gestalt arranges a discharge electrode two a3 and a counterelectrode two a4 so that it may counter through the ceramic 
element 6 with lead wire, it produces corona discharge, and makes the front face of the ceramic element 6 reform. 

0029] Since other composition is the same as that of the 1st operation gestalt, it attaches the same sign and omits 
explanation. 

0030] (The 3rd operation gestalt) The 3rd operation gestalt is explained hereafter. Drawing 3 is the outline cross 
section showing the coating equipment of the 3rd operation gestalt. The coating means of this operation gestalt is 
mmersed in the DIP tub containing the coating material 5 of the shape of a liquid or a slurry in the ceramic element 6 
vith lead wire. A dipping former is the method of twisting 90 degrees carrier tape 4a, placing the ceramic element 6 
vith lead wire upside down, and making it immersed in DIP tub 3b by the guide idler (not shown), when the ceramic 
dement 6 with lead wire currently horizontally held by carrier tape 4a comes on DIP tub 3b. Moreover, when coating- 
>f desired thickness is not obtained by one being immersed, you may repeat and establish this process. In this case, it is 
lesirable to establish the process which dries the coating material 5 adhering to the ceramic element 6 with lead wire at 
i heater etc. between each DIP tub 3b. 

003 1] Since other composition is the same as that of the 1st operation gestalt, it attaches the same sign and omits 
explanation. 

0032] In addition, the coating equipment of this invention may not be limited to the 3rd operation gestalt from the 
ibove-mentioned 1st operation gestalt, and may be equipped with the surface-treatment means of the 1st operation 
jestalt, and the surface-treatment means of the 2nd operation gestalt. 

0033] Next, the gestalt of operation of the electronic parts of this invention is explained. Drawing 4 is the outline cross 
ection showing the electronic parts of this invention. 

0034] As shown in drawing 4 , the electronic parts 10 of this invention consist of an electronic-parts element 1 1 which 
consists of an element main part 12 and an electrode 13, a surface-treatment layer 15 formed in electronic-parts element 
1 front face, and a coating layer 16 which consists of a coating material which covers these. 
0035] The above-mentioned element main part 12 may be the laminating type which formed the electrode in an 
norganic organic composite or ceramic material, for example, carried out the laminating of the internal electrode, and 
nay be a disc-like veneer type. Moreover, it is not limited to the property of a dielectric, a piezo electric crystal, a 
emiconductor, etc., and a use, either. 

0036] The above-mentioned electrode 13 consists of a metal which has conductivity, and a simple substance or 
nixture, such as silver, palladium, copper, and nickel, are used. 

0037] The molecule of a coating material and the polar group which reacts are formed, and the above-mentioned 
urface-treatment layer 15 is formed over the whole surface which a coating material covers. 

0038] Especially limitation is not carried out although, as for the above-mentioned coating material, a sheathing resin, 
paint, etc. are mentioned. Specifically, an epoxy resin, phenol resin, silicone resin, a urethane resin, acrylic resin, a 
»olyimide, a polyamide, polyester, etc. are used. Moreover, the state may also be a liquid and it may be powdered. 



Lttp://www4.ipdl.jpo.go.jp/cgi-bin/tran_webcgi_ejje 



10/14/2003 



Page 4 of 4 

[0039] 

[Example] The coating material was covered using the coating equipment of the above-mentioned 1st operation form. 
The water epoxy paint was used for the processed material as a coating material at both principal planes using the 
piezo-electric ceramic element which carried out intravenous drip solidification of the wax. In addition, coating 
processing was performed without performing the surface treatment of the same piezo-electric ceramic element, and it 
considered as the example of comparison. Then, the rate of crawling of the coating material on each element front face 
svas computed. The result is shown in Table 1. In addition, it performed coating processing an example and each 100 
examples of comparison at a time. Among these, although the element front face was exposed, the rate was computed 
as a rate of crawling. 
[0040] 
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T)041] As shown in Table 1, about what performed the surface treatment on the front face of an element, an element 
front face does not crawl a coating material, and it turns out that all elements crawl a coating material about what did 
lot perform the surface treatment on the front face of an element conversely. 
;0042] 

Effect of the Invention] The coating equipment of this invention comes to have the surface-treatment means which 
carries out surface-treatment processing of the front face of a processed material, and a coating means to cover a 
coating material to a processed material. 

0043] Moreover, the coating method of this invention comes to have the process which carries out surface-treatment 
processing of the front face of a processed material, and the process which covers a coating material to a processed 
naterial. 

0044] since a coating material can be continuously covered after performing the surface treatment of a processed 
naterial and forming a polar group by making it such composition or a method, it is lost that a processed material is 
dike and a coating material is crawled, and more positive coating can be performed 

0045] Moreover, since surface-treatment processing is made by irradiating ultraviolet rays at an electronic -parts 
dement into the gas which leaves an electronic-parts element in the gas containing oxygen, and is made by causing 
electric discharge, or contains oxygen, it can form a polar group in a processed material front face certainly. 
0046] Moreover, the electronic parts of this invention consist of the electronic-parts element which consists of an 
electrode formed in the front face of an element main part and an element main part, a surface-treatment layer formed 
n the electronic-parts element front face, and a coating layer formed on the surface-treatment layer. 
0047] Moreover, the manufacture method of the electronic parts of this invention covers a coating material on an 
;lectronic-parts element front face, after carrying out surface-treatment processing of the front face of the electronic- 
>arts element which consists of an electrode formed in the front face of an element main part and the aforementioned 
dement main part. 

0048] By making it such composition or the manufacture method, it can cover certainly, without an electronic-parts 
dement crawling a coating material. That is, since a coating material is not covered on a direct electronic-parts element 
ront face but the surface-treatment layer is minded, it can prevent that the polar group formed in the surface-treatment 
ayer and the molecule of a coating material react, and a coating material is crawled. 

0049] Moreover, as for surface-treatment processing, it is desirable to be made by leaving an electronic-parts element 
n the gas containing oxygen, and being made by causing electric discharge, or irradiating/and ultraviolet rays. 
0050] By making it such surface-treatment processing, a polar group can be certainly formed in an electronic-parts 
dement front face. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
5. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



Brief Description of the Drawings] 

Drawing 1] The outline cross section showing the coating equipment of the 1st operation gestalt. 

Drawing 2] The outline cross section showing the coating equipment of the 2nd operation gestalt. 

Drawing 3] The outline cross section showing the coating equipment of the 3rd operation gestalt. 

Drawing 4] The outline cross section showing the electronic parts of this invention. 

Description of Notations] 

I Coating Equipment 

I Surface-Treatment Mechanism 

la Surface-treatment means 

lb Surface treatment tub 

\ Coating Mechanism 

\a Spray nozzle (coating means) 

\b DIP tub (coating means) 

5 c Coating tub 

I- Conveyance Mechanism 

> Coating Material 

> Processed Material 
. 0 Electronic Parts 

1 Electronic-Parts Element 

2 Element Main Part 
.3 Electrode 

4 Lead Terminal 

5 Surface-Treatment Layer 

6 Coating Layer 
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